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  ﭼﻜﻴﺪه 
  ﻣﻘﺪﻣﻪ و اﻫﺪاف: 
( و ﺗﻮزﻳﻊ ﻧﺎﻣﻨﺎﺳﺐ آﻧﺎن در ﺑﻌﻀﻲ از ﻧﻘﺎط ﻛﺸﻮر، دﺳﺘﺮﺳﻲ اﻓﺮاد ﺳﺎﻛﻦ در TNE1ﮔﻮش و ﺣﻠﻖ و ﺑﻴﻨﻲ) ﻣﺘﺨﺼﺼﺎن ﻛﻤﺒﻮد
ﻣﻨﺎﻃﻖ ﻣﺤﺮوم را ﺑﻪ ﺧﺪﻣﺎت ﺷﻨﻮاﻳﻲ ﻣﺤﺪود ﻛﺮده اﺳﺖ. ﺑﻪ ﻛﺎرﮔﻴﺮي ﻓﻦ آوري ﻫﺎي ﻧﻮﻳﻦ ﺑﻪ ﻣﻨﻈﻮر ﺑﺮﻗﺮاري ارﺗﺒﺎط ﺑﺎ 
 ﺳﻴﺴﺘﻢ ارزﻳﺎﺑﻲ و ﻃﺮاﺣﻲ ﺎ ﺣﺪودي ﭘﺎﺳﺦ ﮔﻮي اﻳﻦ ﭼﺎﻟﺶ ﺑﺎﺷﺪ. اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺎ ﻫﺪفاراﺋﻪ دﻫﻨﺪﮔﺎن ﺧﺪﻣﺎت ﻣﻲ ﺗﻮاﻧﺪ ﺗ
  اﻧﺠﺎم ﺷﺪ. ﻛﺮﻣﺎن اﺳﺘﺎن در اﺗﻮﺳﻜﻮپ ﺑﺎ ﺗﺸﺨﻴﺺ ﻗﺎﺑﻞ ﮔﻮش ﻫﺎي ﺑﻴﻤﺎري ﺷﻨﺎﺳﺎﻳﻲ ﺑﺮاي دور راه از ﻣﺸﺎوره
  ﻛﺎر:  روش
ﺎي اﻃﻼﻋﺎﺗﻲ ، در ﺳﻪ ﻣﺮﺣﻠﻪ، ﺗﻌﻴﻴﻦ ﻧﻴﺎزﻫ6931در ﺳﺎل  ﺗﺤﻠﻴﻠﻲ –ﺗﻮﺻﻴﻔﻲ ، ﺑﻪ ﺻﻮرتﻣﻄﺎﻟﻌﻪ ﻛﺎرﺑﺮدي اﻳﻦ
ﺑﺮاي ﻃﺮاﺣﻲ وب اﭘﻠﻴﻜﻴﺸﻦ ﺗﻠﻪ اﺗﻮﻟﻮژي، ﻃﺮاﺣﻲ و ارزﻳﺎﺑﻲ وب اﭘﻠﻴﻜﻴﺸﻦ اﻧﺠﺎم ﺷﺪ. در ﻣﺮﺣﻠﻪ اول   TNEﻣﺘﺨﺼﺼﻴﻦ
ﻣﻄﺎﻟﻌﻪ، ﺑﺎ اﺳﺘﻔﺎده از ﻳﻚ ﭘﺮﺳﺸﻨﺎﻣﻪ ﭘﮋوﻫﺸﮕﺮ ﺳﺎﺧﺘﻪ ﻋﻨﺎﺻﺮ اﻃﻼﻋﺎﺗﻲ ﺿﺮوري در ﻃﺮاﺣﻲ وب اﭘﻠﻴﻜﻴﺸﻦ ﺗﻠﻪ اوﺗﻮﻟﻮژي از 
ﺗﻌﻴﻴﻦ ﺷﺪ. ﺑﺮ اﺳﺎس اﻃﻼﻋﺎت ﺑﺪﺳﺖ آﻣﺪه از ﻣﺮﺣﻠﻪ اول وب  ﺷﺎﻏﻞ در اﺳﺘﺎن ﻛﺮﻣﺎن،  TNEدﻳﺪﮔﺎه ﻣﺘﺨﺼﺼﻴﻦ
اﭘﻠﻴﻜﻴﺸﻦ ﺗﻠﻪ اﺗﻮﻟﻮژي ﻃﺮاﺣﻲ ﺷﺪ. در ﻣﺮﺣﻠﻪ ﺳﻮم ﻣﻄﺎﻟﻌﻪ، ﺑﻪ ﻣﻨﻈﻮر ارزﻳﺎﺑﻲ وب اﭘﻠﻴﻜﻴﺸﻦ ﻃﺮاﺣﻲ ﺷﺪه، ، اﻳﻦ ﺳﻴﺴﺘﻢ در 
ﺑﻴﻤﺎران  ﻧﻔﺮ از 081ﺗﻌﺪاد  ﭘﻴﺎده ﺳﺎزي ﺷﺪ. در اﻳﻦ ﻣﺮﺣﻠﻪ از ﭘﮋوﻫﺶ، ﻳﻚ درﻣﺎﻧﮕﺎه ﮔﻮش و ﺣﻠﻖ و ﺑﻴﻨﻲ در ﺷﻬﺮ ﺟﻴﺮﻓﺖ
ﻣﺮاﺟﻌﻪ ﻛﻨﻨﺪه ﺑﻪ درﻣﺎﻧﮕﺎه ﺟﻬﺖ ﺷﺮﻛﺖ در ﻣﻄﺎﻟﻌﻪ اﻧﺘﺨﺎب ﺷﺪﻧﺪ. ﺗﺴﻬﻴﻠﮕﺮ از راه دور ﭘﺲ از ﻛﺴﺐ رﺿﺎﻳﺖ ﺑﻴﻤﺎران، 
اﺗﻮﺳﻜﻮﭘﻲ از ﮔﻮش ﺑﻴﻤﺎران را ﺗﻬﻴﻪ ﻛﺮد. ﺗﺸﺨﻴﺺ ﻫﺎي اﺗﻮﺳﻜﻮﭘﻲ ﺣﻀﻮري -اﻃﻼﻋﺎت ﺑﺎﻟﻴﻨﻲ و ﺗﺼﺎوﻳﺮ وﻳﺪﺋﻮ
ارد ﻃﻼﻳﻲ در ﻓﺮم ﻫﺎي ﺟﻤﻊ آوري اﻃﻼﻋﺎت ذﺧﻴﺮه ﺑﻪ ﻋﻨﻮان اﺳﺘﺎﻧﺪدرﻣﺎﻧﮕﺎه ﺑﺮاي ﻫﻤﻪ ﺑﻴﻤﺎران در   TNEﻣﺘﺨﺼﺺ
ﻃﻲ دو ﻣﺮﺣﻠﻪ زﻣﺎﻧﻲ دو  ﺳﭙﺲ ﭘﺲ از ﺗﻜﻤﻴﻞ ﺟﻤﻊ آوري اﻃﻼﻋﺎت، اﻃﻼﻋﺎت ﭘﺮوﻧﺪه ﺑﻴﻤﺎران در ﺳﺮور آﭘﻠﻮد ﺷﺪ. ﺷﺪﻧﺪ.
از ﻃﺮﻳﻖ اﭘﻠﻴﻜﻴﺸﻦ ﻣﻮﺑﺎﻳﻞ ﺑﻪ ﭘﺮوﻧﺪه ﺑﻴﻤﺎران دﺳﺘﺮﺳﻲ ﭘﻴﺪا ﻛﺮدﻧﺪ و ﺑﻄﻮر ﻣﺴﺘﻘﻞ ﺗﺸﺨﻴﺺ ﻧﻬﺎﻳﻲ را  TNEﻣﺘﺨﺼﺺ 
ر در اﭘﻠﻴﻜﻴﺸﻦ وارد ﻛﺮدﻧﺪ. ﺗﺸﺨﻴﺺ ﻫﺎي از راه دور ﻣﺘﺨﺼﺼﻴﻦ ﺑﺎ اﺳﺘﺎﻧﺪارد ﻃﻼﻳﻲ ﻣﻘﺎﻳﺴﻪ ﺷﺪ. ﺑﺮاي ﺑﺮاي ﻫﺮ ﺑﻴﻤﺎ
ﺑﺮرﺳﻲ ﻣﻴﺰان ﻣﻄﺎﺑﻘﺖ ﺗﺸﺨﻴﺺ در روش از راه دور و روش ﺣﻀﻮري از ﺿﺮﻳﺐ ﻛﺎﭘﺎ اﺳﺘﻔﺎده ﺷﺪ. ﺑﺮاي ﻣﺤﺎﺳﺒﻪ ﻣﻴﺰان 
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اﻧﺠﺎم  32 SSPSاﺳﺘﻔﺎده از ﻧﺮم اﻓﺰار  دﻗﺖ ﺗﺸﺨﻴﺼﻲ روش از راه دور ﺣﺴﺎﺳﻴﺖ و وﻳﮋﮔﻲ ﻣﺤﺎﺳﺒﻪ ﺷﺪ. ﺗﺤﻠﻴﻞ داده ﻫﺎ ﺑﺎ
  ﮔﺮﻓﺖ.
  ﻫﺎ: ﻳﺎﻓﺘﻪ
 ﺧﺮوج ﺑﻴﻤﺎري، ﺳﺎﺑﻘﻪ ﻫﺎي دﻣﻮﮔﺮاﻓﻴﻚ و ﻧﺸﺎﻧﻪ اﻗﻼم ﺑﻴﻦ در ﺑﻴﻤﺎر، ﺟﻨﺴﻴﺖ و ﺳﻦ ﻛﻪ داد ﻧﻴﺎز ﺳﻨﺠﻲ ﻧﺸﺎن ﻣﻄﺎﻟﻌﻪ ﻧﺘﺎﻳﺞ
 ﮔﻮش، ﭘﺮده وﺿﻌﻴﺖ ﺻﻤﺎخ، ﭘﺮده رﻧﮓ ﭼﭗ، و راﺳﺖ ﮔﻮش از ﺗﺼﺎوﻳﺮ ﺳﺮﮔﻴﺠﻪ، ﺳﺮدرد، اﺣﺴﺎس ﮔﻮش، از ﺗﺮﺷﺤﺎت
 ﭘﺰﺷﻚ ﺗﻮﺳﻂ ﺑﻴﻤﺎري درﺳﺖ ﺗﺸﺨﻴﺺ ﻣﻨﻈﻮر ﺑﻪ ﺑﺎﻟﻴﻨﻲ ﻫﺎي داده ﺑﻴﻦ از ﻣﻴﺎﻧﻲ ﮔﻮش وﺿﻌﻴﺖ ﮔﻮش، ﻛﺎﻧﺎل ﺖوﺿﻌﻴ
 SOiاﻧﺪروﻳﺪ و  ﺑﺴﺘﺮ ﺑﺮ ygolotoeleT وب اﭘﻠﻴﻜﻴﺸﻦ، ﻫﺴﺘﻨﺪ. ﺑﺮاﺳﺎس اﻃﻼﻋﺎت ﺑﺪﺳﺖ آﻣﺪه از ﻣﺮﺣﻠﻪ اول ﺿﺮوري
ﺗﺼﺎوﻳﺮ ﮔﺮﻓﺘﻪ ﺷﺪه ﺗﻮﺳﻂ ﺗﺴﻬﻴﻠﮕﺮ از راه  در ﻣﺮﺣﻠﻪ ﺳﻮم ﻣﻄﺎﻟﻌﻪ، ﻳﺎﻓﺘﻪ ﻫﺎ ﻧﺸﺎن داد ﻛﻴﻔﻴﺖ .ﺷﺪ ﻧﻮﻳﺴﻲ ﺑﺮﻧﺎﻣﻪ و ﻃﺮاﺣﻲ
 7,27و  59,96 در ﺑﺮرﺳﻲ دوره اول ﻣﺘﺨﺼﺼﻴﻦ، ﺗﻮاﻓﻖ درﺻﺪ ﻣﻮارد داراي ﻛﻴﻔﻴﺖ ﻗﺎﺑﻞ ﻗﺒﻮل و ﺧﻮب ﺑﻮد. 87دور در 
 ﺗﺼﺎوﻳﺮ ﺗﻌﻴﻴﻦ ﺷﺪه ﺑﺮاﺳﺎس ﻫﺎي ﺗﺸﺨﻴﺺ درﺻﺪي ﺑﻴﻦ 51,67و  3,47ﺗﻮاﻓﻖ  در ﺑﺮرﺳﻲ دوره دوم ﻣﺘﺨﺼﺼﻴﻦ درﺻﺪي
اوﺗﻮﻟﻮژي در  ﻣﺘﺨﺼﺼﻴﻦ ﻫﺎي ﺗﺸﺨﻴﺺ ﺑﻴﻦ .داﺷﺖ ارزﻳﺎب اول و دوم وﺟﻮد ﺣﻀﻮري ﻫﺎي ﺗﺸﺨﻴﺺ و اﺗﻮﺳﻜﻮﭘﻲ-وﻳﺪﺋﻮ
  .داﺷﺖ وﺟﻮد  59,47و  57,37دو ﻣﺮﺣﻠﻪ زﻣﺎﻧﻲ، ﺿﺮﻳﺐ ﺗﻮاﻓﻖ 
 ﮔﻴﺮي:ﻧﺘﻴﺠﻪ
ﻳﻌﻨﻲ ﭘﺰﺷﻜﺎن  ﺳﻴﺴﺘﻢ ﻫﺎي ﭘﺰﺷﻜﻲ از راه دور، اﺻﻠﻲ ﻛﺎرﺑﺮان دﻳﺪﮔﺎه از اﺳﺘﻔﺎده ﻣﺤﺘﻮاي وب اﭘﻠﻴﻜﻴﺸﻦ ﻃﺮاﺣﻲ ﺷﺪه، ﺑﺎ
ﺗﻄﺎﺑﻖ  دور و روش ﺣﻀﻮري راه از روش ﺗﺸﺨﻴﺺ دﻳﺪ. ﻧﺘﺎﻳﺞ ارزﻳﺎﺑﻲ روش ﺗﻠﻪ اوﺗﻮﻟﻮژي ﻧﺸﺎن دادﮔﺮ ﻣﺘﺨﺼﺺ، ﺗﻌﻴﻴﻦ
 ﺗﺸﺨﻴﺺ ﺑﺮاي را اﺗﻮﺳﻜﻮﭘﻲ -وﻳﺪﻳﻮ ﺗﺼﺎوﻳﺮ ﺗﻮاﻧﺪ ﻣﻲ ﻣﺤﺪود، آﻣﻮزش ﺑﺎ ﮔﺮ از راه دور ﺗﺴﻬﻴﻞ ﺧﻮﺑﻲ دارد. ﻫﻤﭽﻨﻴﻦ ﻳﻚ
 ﺑﻬﺒﻮد ﺧﺪﻣﺖ رﺳﺎﻧﻲ، ﺟﻬﺖ در ﻣﻮﺛﺮ ﺎﻣﻲﭘﻴﺎده ﺳﺎزي اﻳﻦ ﺳﻴﺴﺘﻢ، در ﻣﻨﺎﻃﻖ ﻣﺤﺮوم ﻣﻲ ﺗﻮاﻧﺪ ﮔ از راه دور ﻓﺮاﻫﻢ ﻛﻨﺪ.
 ﻗﺎدر دوراﻓﺘﺎده، ﻣﻨﺎﻃﻖ در ﺧﺪﻣﺖ ﻣﺸﻐﻮل ﭘﺰﺷﻜﺎن ﺳﻴﺴﺘﻤﻲ، ﭼﻨﻴﻦ ﻛﺎرﮔﻴﺮي ﺑﻪ ﺧﺪﻣﺎت ﺑﺎﺷﺪ. ﺑﺎ و ﻛﻴﻔﻴﺖ ﺳﺮﻋﺖ اﻓﺰاﻳﺶ
 ﻫﺮ در ﻣﺘﺨﺼﺼﺎن ﺑﺎ اﻳﻨﺘﺮﻧﺖ ﻃﺮﻳﻖ از ﻛﻨﻨﺪ، ﺑﺰرگ ﺷﻬﺮﻫﺎي راﻫﻲ اوﻟﻴﻪ ﻣﺮاﺣﻞ در را ﺑﻴﻤﺎر ﻛﻪ اﻳﻦ ﺑﺪون ﺗﺎ ﺑﻮد ﺧﻮاﻫﻨﺪ
 ﺑﻴﻤﺎر ﻣﺮاﺣﻞ، اﻳﻦ ﻃﻲ از ﺑﻌﺪ ﻧﻴﺎز، ﺻﻮرت در و ﺑﮕﻴﺮﻧﺪ ﻣﺸﺎوره و ﻛﻨﻨﺪ ﻧﻈﺮ ﺗﺒﺎدل آﻧﻬﺎ ﺑﺎ ﺑﺎﺷﻨﺪ، ارﺗﺒﺎط در نﺟﻬﺎ از اي ﻧﻘﻄﻪ
ﻛﺎرﮔﻴﺮي ﻣﻨﺎﺳﺐ و ﺑﻪ ﻣﻮﻗﻊ درﻣﺎن از راه دور ﺑﺎﻋﺚ ﺗﺴﺮﻳﻊ در روﻧﺪ درﻣﺎن و رﻓﻊ ﻛﻨﻨﺪ. ﺑﻪ اﻋﺰام ﺷﻬﺮﻫﺎ در ﻣﺮاﻛﺰي ﺑﻪ را
ﺑﻨﺎﺑﺮاﻳﻦ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺗﻮزﻳﻊ ﻧﺎﻣﻨﺎﺳﺐ  ﻫﺎ ﻣﻲ ﺷﻮد.ﻧﺘﻴﺠﻪ ﻛﺎﻫﺶ ﻫﺰﻳﻨﻪﻧﻴﺎز ﺑﻪ اﻧﺘﻘﺎل ﺑﻴﻤﺎر ﺑﻪ ﻣﺮاﻛﺰ ﺳﻄﺢ ﺑﺎﻻﺗﺮ و در 
  ث
ﺗﻮاﻧﺪ راه ﺣﻞ ﻣﻨﺎﺳﺒﻲ ﺑﺎﺷﺪ. ﭘﻴﺸﻨﻬﺎد ﻣﺘﺨﺼﺼﻴﻦ ﮔﻮش و ﺣﻠﻖ وﺑﻴﻨﻲ در ﻣﻨﺎﻃﻖ ﻣﺨﺘﻠﻒ اﻳﺮان، اﺳﺘﻔﺎده از اﻳﻦ روش ﻣﻲ
ﺎم ﻫﺎ و ﻣﺪﻳﺮان ﻧﻈﺷﻮد ﺳﻴﺎﺳﺘﮕﺬاران ﺣﻮزه ﺳﻼﻣﺖ ﻛﺸﻮر، ﻣﺴﺌﻮﻟﻴﻦ وزارت ﺑﻬﺪاﺷﺖ، ﻣﺴﺌﻮﻟﻴﻦ ﺗﺨﺼﻴﺺ ﺑﻮدﺟﻪﻣﻲ
ﺗﻮاﻧﻨﺪ ﺳﺎزي ﺳﻴﺴﺘﻢ ﺗﻠﻪ اﺗﻮﻟﻮژي ﺑﺮاي ﺑﻴﻤﺎراﻧﻲ ﻛﻪ ﻧﻤﻲﺗﺮي ﺟﻬﺖ ﭘﻴﺎدهﻫﺎي ﻻزم و اﻗﺪاﻣﺎت ﺟﺪيﺳﻼﻣﺖ ﺳﺮﻣﺎﻳﻪ ﮔﺬاري
  ﺑﻪ ﺧﺪﻣﺎت، دﺳﺘﺮﺳﻲ ﺣﻀﻮري داﺷﺘﻪ ﺑﺎﺷﻨﺪ اﻧﺠﺎم دﻫﻨﺪ.
  ﻫﺎي ﻛﻠﻴﺪي: واژه
 ﺑﺎﻳﻞ، ﻃﺮاﺣﻲاﺗﻮﺳﻜﻮپ، ﺗﻄﺎﺑﻖ ﺗﺸﺨﻴﺼﻲ، اﭘﻠﻴﻜﻴﺸﻦ ﻣﻮ ﺑﻴﻤﺎرﻳﻬﺎي ﮔﻮش، ﺗﻠﻪ اوﺗﻮﻟﻮژي، دور، راه از ﻣﺸﺎوره
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Abstract 
Introduction: The paucity of Ear, Nose, and Throat (ENT) specialists and their 
inappropriate distribution in some parts of Iran have limited the access of people 
living in rural areas to services. Deployment of new technologies to communicate 
with service providers can partly address this challenge. So, the aim of this study 
was to design and evaluate a remote consulting system to diagnose the detectable 
ear lesions using an Autoscope in Kerman province, Iran. 
Materials and Methods: This applied descriptive-analytical study was conducted 
in 2018 in three stages: analyzing the needs of the ENT specialists, designing and 
evaluating a tele-otology web application. In the first stage, a researcher-made 
questionnaire was developed to identify the essential elements of tele-otology web 
application from the viewpoints of ENT specialists working in Kerman. Based on 
the information obtained from the first stage of the study, the tele-otology web 
application was designed in the second stage. In the third stage of the study, in 
order to evaluate the designed system, the web application was implemented in an 
ENT clinic in Jiroft city. At this stage, 180 patients who referred to the clinic were 
selected to participate in the study. The patients were asked to sign the consent 
forms. The remote facilitator provided the clinical information and Autoscope 
video images from the patients' ears. The ENT specialist's diagnosis using the 
Autoscope at the clinic was recorded as the benchmark in the patients' information-
collection forms. Later, these data were uploaded to the server. Then, two ENT 
specialists reviewed the patients' files using the cellphone application at two stages 
and inserted their final diagnosis for each patient in the application independently. 
Remote diagnoses were compared with the benchmark. Kappa coefficient was used 
to determine the correspondence between the diagnoses using remote and in-
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person methods. The sensitivity and specificity were calculated to determine the 
diagnostic accuracy of the remote procedure. Data were analyzed using SPSS23. 
Results: The results of need analysis showed that the patients' age and gender 
among the demographic characteristics and disease symptoms including history of 
ear discharge, dizziness, headache, images of right and left ears, tympanic 
membrane color and status, ear canal status, and middle ear status among the 
clinical data were essential for the diagnosis of disease by the physician. Based on 
the information obtained from the first stage, the tele-otology web application was 
designed and programmed to work on Android and ios systems. In the third stage, 
the findings showed that the quality of images taken by the remote facilitator was 
good and acceptable in 78 percent of cases. In the first review, the first and second 
specialists had agreement on 69.95 percent and 72.7 percent of the diagnoses made 
using the Autoscope video images and the in-person diagnoses. These agreement 
rates were 74.3 percent and 76.15 percent in the second review of experts. The 
intra-rater agreement coefficient was 73.75 and 74.95 between the diagnoses of 
otology specialists in two stages. 
Conclusion: Contents of the designed application were determined using the 
important information pointed out by specialists as the main users of remote 
medical systems. The evaluation of tele-otology method showed that the remote 
diagnostic method and the in-person approach were in good agreement. 
Furthermore, a remote facilitator with limited trainings can provide the Autoscope 
video images for remote diagnoses. Implementation of this system in rural areas 
can be an effective step to improve the speed and quality of services. By 
employment of such systems, physicians who work in rural areas will be able to 
communicate, discuss, and interact with the experts throughout the world using the 
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Internet. Furthermore, they will not be obliged to send the patients to large cities at 
the early stages of the disease. Appropriate and punctual implementation of remote 
therapy accelerates the treatment process, eliminates the need for transfer of the 
patient to more professional clinics, and consequently reduces the costs. Therefore, 
considering the inappropriate distribution of ENT specialists in different regions of 
Iran, application of this method can be a good solution. We recommend the policy 
makers of the health sector, the authorities of ministry of health, the authorities of 
budget allocation, and the health system managers to make the necessary 
investments and take more serious measures to implement the tele-otology system 
for patients who cannot access services. 
Keywords: Remote consulting, Tele-otology, Ear diseases, Autoscope, Diagnostic 
adaptation, Cellphone application, Design 
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